Epigallocatechin-3-gallate inhibits activation of HER-2/neu and downstream signaling pathways in human head and neck and breast carcinoma cells.
Overexpression of the HER-2/neu receptor (HER-2) is associated with a poor prognosis in patients with breast carcinoma and also in patients with head and neck squamous cell carcinoma (HNSCC). In a previous study on HNSCC cell lines, we found that epigalocathechin-3-gallate (EGCG), a major biologically active component of green tea, inhibited activation of the epidermal growth factor receptor (EGFR) and thereby inhibited EGFR-related downstream signaling pathways in HNSCC cells. In the present study, we examined the effects of EGCG on activation of the HER-2 receptor in human HNSCC and breast carcinoma cell lines that display constitutive activation of HER-2. Treatment of these cells with 10 or 30 microg of EGCG, respectively, doses that cause 50% inhibition of growth, markedly inhibited the phosphorylation of HER-2 in both cell lines. This was associated with inhibition of Stat3 activation, inhibition of c-fos and cyclin D1 promoter activity, and decreased cellular levels of the cyclin D1 and Bcl-XL proteins. Although these concentrations of EGCG are quite high, we found that concentrations of 0.1-1.0 microg/ml, which are in the range of plasma concentrations after administering a single oral dose of EGCG or a green tea extract, markedly enhanced the sensitivity of both types of cell lines to growth inhibition by Taxol, a drug frequently used in the treatment of breast carcinoma and HNSCC. These results, taken together with previous evidence that EGCG also inhibits activation of the EGFR in carcinoma cells, suggest that EGCG may be useful in treating cases of breast carcinoma and HNSCC in which activation of the EGFR and/or HER-2 plays important roles in tumor survival and growth.